Poly(I):poly(C)-enhanced alveolar and peritoneal macrophage phagocytosis: quantification by a new method utilizing fluorescent beads.
Phagocytosis is an important immune function to quantify. This immune response may be modulated by exposure to biological response modifiers or by exposure to pollutants. A new technique for quantifying nonspecific phagocytosis of alveolar and peritoneal macrophages in the same animal has been developed that utilizes fluorescent polystyrene beads. When incorporated into inhalation studies, this technique can be used to determine whether the toxic effect of an inhaled pollutant is local (effect on alveolar macrophages), systemic (effect on peritoneal macrophages), or both local and systemic. This method results in a determination of both the level of phagocytosis (the percentage of phagocytic macrophages) and the macrophage specific activity (the number of beads phagocytized per macrophage). This method also allows a determination of adherence by quantifying the number of particles in contact with, but not phagocytized by, the macrophage. Macrophage preparations were incubated with fluorescent beads for 2 hr and cyto-centrifuged onto a glass slide. Fluorescent beads present on the slide or cell-associated but not ingested by phagocytosis were removed by immersing the slide containing the macrophage preparation in methylene chloride for 15-30 sec. Fluorescent beads ingested by phagocytosis were then easily quantified with a fluorescence microscope. This technique was used to assess the baseline levels of phagocytosis for rat alveolar and peritoneal macrophages from the same animal and the kinetics and level of enhanced phagocytosis for alveolar and peritoneal macrophages after injection with the interferon inducer polyinosinate-polycytidylate (poly(I):poly(C)). The kinetics of enhanced alveolar and peritoneal macrophage phagocytosis by poly(I):poly(C) were similar; however, stimulated phagocytic levels of peritoneal macrophages never reached the phagocytic activity observed for the resident, highly phagocytic alveolar macrophages. This elevated phagocytic activity is most likely due to interferon stimulated by particulate matter in the large volume of air processed by the lungs and is important for host defense against a number of different inhaled microorganisms.